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(54) LIGHT SOURCE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain clear emission 
having high brightness without any color spots by 
effectively utilizing emission light from a semiconductor 
light-emitting device. 

SOLUTION: A light source device 1 has a semiconductor 
light-emitting device 4 having transparency. A 
transparent resin 3 where a wavelength conversion 
material is mixed is formed with a larger area than that 
of the semiconductor light-emitting device 4 on a 
pattern 2a of a lead frame 21. The semiconductor light- 
emitting device 4 is struck and fixed onto the 
transparent resin 3. The wavelength of light that is 
emitted from the rear surface 4a of the semiconductor 
light-emitting device 4 is converted by a wavelength 
conversion material in the transparent resin 3, and the 
wavelength-converted light is reflected by a pattern 2a 
of the lead frame 21. The reflected light is mixed with 
light that is directly emitted from the surface of the 
semiconductor light-emitting device 4, and mixed light is 
radiated from a surface 4b of the semiconductor light- en 
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CLAIMS 



[Claim(s)] 

[Claim 1]It is formed on a reflector of a substrate in a bigger area than area of a semiconductor 
light emitting element which has transparency, and said semiconductor light emitting element, 




While having transparent resin in which a wavelength conversion material was mixed, carrying out 

adhesion fixing of said semiconductor light emitting element on said transparent resin and 

carrying out wavelength changing of the light emitted from a rear face of said semiconductor 

light emitting element with said wavelength conversion material, tight equipment reflecting this j 

light by which wIvel^h^'crTahgihg was cSrrteTj But In said Tefl'sewr, mixing this reflected light 

and light emitted directly from the surface of said semiconductor light emitting element, and 

emanating from the surface of said semiconductor light emitting element. 

[Claim 2]The light equipment according to claim 1 , wherein a conductive material is further mixed 
in said transparent resin. 

[Claim 3]The light equipment according to claim 1 or 2, wherein a crevice is established in said 
substrate, said transparent resin is carried out into this crevice and adhesion fixing of said 
semiconductor ilight emitting element is carried out on spreading or said transparent resin with 
which it prints or fills up and which was provided in said crevice. 

[Claim 4]The light equipment according to claim 3 being an inclined plane which an internal 
surface of said crevice has countered with the side of said semiconductor light emitting element, 
and is extended toward an opening of said crevice from the bottom of said crevice. 
[Claim 5]The light equipment according to claim 5, wherein an angle of an inclined plane of said 
crevice and the bottom of said crevice to make is 45 degrees or less more greatly than 0 times. 
[Claim 6]The light equipment according to claim 4 or 5, wherein it has an electric wiring pattern 
in said inclined plane and wire connection of between this electric wiring pattern and electrodes 
of said semiconductor light emitting element is carried out. 

[Claim 7]The light equipment according to any one of claims 1 to 6, wherein said substrate is 
formed with either of the cases which has a ceramic substrate, a liquid-crystal-polymer-resin 
board, a woven glass fabric epoxy resin board, a leadframe, and reflexibility. 
[Claim 8]The light equipment according to any one of claims 1 to 6, wherein said semiconductor 
light emitting element consists of one semiconductor light emitting element of the InGaAlP, 
InGaAIN, InGaN, and GaN systems. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is used for light sources, such as various lamps and a 
display, for example, relates to light equipment useful as a light source of liquid crystal displays, 
such as a portable telephone, portable terminal equipment, and sized terminal apparatus. 
The white light source by the low voltage and low current can be provided, and it is related with 
the light equipment which is rich in a weight saving, economical efficiency, and a miniaturization. 

[0002] 

[Description of the Prior Art]The thing using the semiconductor light emitting element as a 



conventional light source only has various ways of calling, such as a light source, light equipment, 

a display, a light emitting diode, and a LED lamp. And as light equipment which acquires white 

light combining a blue light-emitting diode and a wavelength conversion material (fluorescent 

substance), wfiat ; was- indicated by JP,1 0-24251 3.A is Known like this invention. Thelignt " j 

equipment indicated by this gazette electrically connects the LED tip which is a gallium nitride ' 

system compound semiconductor by an inner lead into the cup of a mount lead, and is filled up 

with transparent resin containing a fluorescent substance in a cup. The gallium nitride system 

compound semiconductor of a chip type is allocated in a case, and there are some which were 

filled up with transparent resin containing a fluorescent substance in the case. 

[0003]The thing using the light emitting diode which emits light in each color of the red system 

which has the outstanding monochromatic peak wavelength as light equipment of the 

conventional white system, a green system, and a blue system is known. 

[0004] 

[Problem(s) to be Solved by the Invention]As shown, for example in JP,1 0-24251 3,A, the 
conventional white system light emitting diode electrically connected the LED tip which is a 
gallium nitride system compound semiconductor by the inner lead into the cup of a mount lead, 
and is filled up with transparent resin containing a fluorescent substance in a cup. The gallium 
nitride system compound semiconductor of the chip type was allocated in the case, and it is 
filled up with transparent resin containing a fluorescent substance in a case. 
[0005]That is, a gallium nitride system compound semiconductor is allocated in a cup and a case, 
and it fills up so that fluorescent substances, such as a wavelength conversion material, may 
wrap in this upper part and the 4 sides. For this reason, secondary luminescence (light by which 
wavelength changing was carried out) of the beam of light emitted from the upper part of a 
gallium nitride system compound semiconductor and the 4 sides is carried out from the portion 
with which it collided with the fluorescent substance and the beam of light collided. And the 
beam of light with this powerful energy progresses to the gallium nitride system compound 
semiconductor of a counter direction with an emission direction, and is reflected by a gallium 
nitride system compound semiconductor. It progresses in target emission direction and the 
direction, is mixed with the beam of light of a gallium nitride system compound semiconductor 
itself [ which does not collide with a fluorescent substance in the meantime ], and is recognized 
as white light. It is random, and while the light by which collided and wavelength changing was 
carried out to the fluorescent substance also collides with a fluorescent substance again, the 
position to which emitted light collides with a fluorescent substance mixes the light in three- 
dimensional cube space so that it may progress in an emission direction and the direction. For 
this reason, luminosity and a chromaticity have unevenness and there is a technical problem in 
spots arising etc. 

[0006]The light equipment indicated by J P,1 0-2425 13,A allocates a gallium nitride system 
compound semiconductor in a cup and a case, and it fills up with it so that fluorescent 
substances, such as a wavelength conversion material, may wrap in this upper part and the 4 
sides. Thereby, a fluorescent substance will be uniformly distributed by transparent resin. And 
the technical problem that control with the variance or thickness to the 4 side, and the variance 
or thickness to the surface is difficult occurs. 

[0007]The light emitting diode used for the light equipment of the conventional white system has 
the outstanding monochromatic peak wavelength. For this reason, when it constituted the light 
equipment of a white system using the light emitting diode which emits light, for example in each 
color of a red system, a green system, and a blue system, the light emitting diode which emits 
light in each color needed to be made to emit light, where close arrangement is carried out, and 
diffusion mixed colors needed to be carried out. 

[0008]Concretely, in order to obtain the light equipment of a white system, two kinds of light 
emitting diodes of three kinds of light emitting diodes, a red system, a green system, and a blue 
system, or a blue-green system, and a yellow system were required. That is, in order to have 
obtained the light equipment of a white system, two or more kinds of light emitting diodes with 
which the luminescent color differs had to be used. 

[0009]And the light emitting diode chip which consists of semiconductors has variation in a color 



tone or luminosity with a thing. And when two or more light emitting diodes comprised a 

respectively different material, the driving power of each light emitting diode chip, etc. differed, * 

and the power supply needed to be secured separately. 

[OOlOlFor tfts'Feasoh, the eurrerrt eto. whieh are «$ped for every light emitting diode had to be J 

adjusted so that emitted fight might turn into white fight. The fight emTftmg diode used had a 

difference of each temperature characteristics, and the problem that aging differed and a color 

tone also changed. If the mixed colors of the luminescence from each light emitting diode chip 

were not carried out uniformly, the irregular color arose in emitted light and there was a 

possibility that luminescence of a white system considered as a request could not be obtained. 

[001 1]In particular, three kinds of semiconductor light emitting elements, red, green, and a blue 

light color, are provided on a substrate, and the technical problem to which a device is enlarged 

occurs in the light equipment used as one unit. And since there is distance between mutual 

semiconductor light emitting elements, it is hard to obtain a mixed color and the technical 

problem to which dispersion and the screen color of a mixed color become coarse occurs. 

[0012]In the light equipment which provided three kinds of semiconductor light emitting 

elements, red, green, and a blue light color, in one leadframe etc., if an electric charge is not 

supplied to all semiconductor light emitting elements, such as red, green, and blue, when 

obtaining the white luminescent color, it does not change. For this reason, power consumption is 

large and the technical problem to battery space requirements to energy saving, such as a 

technical problem and a portable device, occurs. 

[0013]It was made in order that this invention might solve such a technical problem, and it is 
clear and is in providing the light equipment which can obtain high luminescence of luminosity 
which does not have a colored spot using effectively the emitted light from a semiconductor light 
emitting element. 
[0014] 

[Means for Solving the Problem]Light equipment applied to claim 1 in order to solve an 
aforementioned problem, It is formed on a reflector of a substrate in a bigger area than area of a 
semiconductor light emitting element which has transparency, and said semiconductor light 
emitting element, While having transparent resin in which a wavelength conversion material was 
mixed, carrying out adhesion fixing of said semiconductor light emitting element on said 
transparent resin and carrying out wavelength changing of the light emitted from a rear face of 
said semiconductor light emitting element with said wavelength conversion material, This light by 
which wavelength changing was carried out is reflected in said reflector, this reflected light and 
light emitted directly from the surface of said semiconductor light emitting element are mixed, 
and it emanates from the surface of said semiconductor light emitting element. 
[0015]Accordingto light equipment concerning claim 1, light caudad emitted from a rear face of 
a semiconductor light emitting element is again reflected up as a light by which wavelength 
changing was carried out with a wavelength conversion material of transparent resin. Light which 
he emitted and followed caudad from four sides of a semiconductor light emitting element is 
again reflected in an approximately upper direction as a light by which wavelength changing was 
carried out with a wavelength conversion material of transparent resin in which it was provided in 
a bigger area than a semiconductor light emitting element. And the above-mentioned catoptric 
light and direct synchrotron radiation emitted from a semiconductor light emitting element are 
mixed thoroughly. Thereby, uniform mixed light can be made to emit from the surface of a 
semiconductor light emitting element. Transparent resin is provided in a bigger area than area of 
a semiconductor light emitting element. When this applied or prints a wavelength conversion 
material mixed in transparent resin by existing uniform fixed thickness, a color tone of the mixed 
whole can be controlled not in thickness but in area. And transparent resin can serve also as a 
function as a binder, and a semiconductor light emitting element can be fixed. 
[001 6]As for light equipment concerning claim 2, a conductive material is further mixed in 
transparent resin. 

[0017]Since a conductive material is mixed [ according to light equipment concerning claim 2 ] in 
transparent resin in addition to a wavelength conversion material, if adhesion fixing of the 
semiconductor lieht emitting element is carried out on this transparent resin, electrification of 



static electricity of a semiconductor light emitting element itself can be prevented. 

[001 8]A crevice is established in a substrate, transparent resin is carried out into a crevice and, 

as for light equipment concerning claim 3, adhesion fixing of the semiconductor light emitting 

amm% ^mnttrnt mspmom or traisspif«it r asm wrk mm M^rtm & mm. up :snd which j 

was provided in a crevice. ' 

[0019]According to light equipment concerning claim 3, high-intensity luminescence can be 

obtained compared with a case where transparent resin which mixed a fluorescent material is 

provided on the conventional semiconductor light emitting element. And adhesion fixing of the 

semiconductor light emitting element is carried out into a crevice with spreading or transparent 

resin with which it printed or filled up. Therefore, transparent resin can serve also as a function 

as a binder, much light by which wavelength changing was carried out can be again returned 

more to a semiconductor light emitting element, and condensing nature can be improved. 

[0020]Light equipment concerning claim 4 is characterized by an internal surface of a crevice 

being an inclined plane which has countered with the side of a semiconductor light emitting 

element, and is extended toward an opening of a crevice from the bottom of a crevice. 

[0021]According to light equipment concerning claim 4, light caudad emitted from a rear face of 

a semiconductor light emitting element is again reflected up with a wavelength conversion 

material of transparent resin as a light by which wavelength changing was carried out. Light 

which he emitted from four sides of a semiconductor light emitting element, and followed to a 

transverse direction or down is reflected in an approximately upper direction again certainly as a 

light by which wavelength changing was carried out with a wavelength conversion material of 

transparent resin formed in an inclined plane of a position corresponding to four sides of a 

semiconductor light emitting element. And the above-mentioned catoptric light and direct 

synchrotron radiation emitted from a semiconductor light emitting element are mixed thoroughly. 

Thereby, uniform mixed light can be made to emit from the surface of a semiconductor light 

emitting element. 

[0022]Light equipment concerning claim 5 is characterized by an angle of an inclined plane of a 
crevice and the bottom of a crevice to make being 45 degrees or less more greatly than 0 times. 

[0023]According to light equipment concerning claim 5, a beam of light which went to a 
transverse direction among emitted light from the direction of four sides of a semiconductor light 
emitting element is reflected in the abbreviated right above direction. A beam of light which went 
to a diagonally downward direction a little is reflected in an abbreviated inner side upper part of a 
semiconductor light emitting element. A beam of light which progressed to slanting above ones is 
reflected in an abbreviated outside upper part of a semiconductor light emitting element. 
Therefore, emitted light from the direction of four sides of a semiconductor light emitting 
element can be used effectively. 

[0024]In the above-mentioned light equipment, it has an electric wiring pattern in an inclined 
plane, and wire connection of between an electric wiring pattern and electrodes of a 
semiconductor light emitting element may be carried out. When an electric wiring pattern is given 
to a base part of a leadframe used as a substrate, a substrate, or a case according to this 
composition, A gold streak is easily connectable by a wire bonder to it being difficult to carry out 
wire connection of between a semiconductor light emitting element and electric wiring patterns 
by a wire bonder. 

[0025]As a substrate used for the above-mentioned light equipment, either of the cases which 
has a ceramic substrate, a liquid-crystal-polymer-resin board, a woven glass fabric epoxy resin 
board, a leadframe, and reflexibility can be used selectively. Thereby, regardless of a place or 
construction material, adhesion fixing can be carried out anywhere and arbitrary mixed light, such 
as white, can be obtained. 

[0026]As a semiconductor light emitting element, either of the InGaAlP, InGaAIN, InGaN, and 
GaN systems can be used selectively. Thereby, a desired mixed color can be obtained with 
combination with a wavelength conversion material mixed in transparent resin. 
[0027] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described based on 



an accompanying drawing. The light equipment of this invention is light equipment using the 

semiconductor light emitting element of an InGaAlP, InGaAIN and InGaN, or GaN system. [ which 

have transparency ] This light equipment is using as the substrate the leadframe, the substrate, 

or the case where it has reflexibifity; for exampH. Anff on a paHSm wBER TO mtSBtm J 

substrates, or an electric wiring pattern, the transparent resin which mixed the wavelength 

conversion material is provided in a larger area than the area (mounting surface product of a 

semiconductor light emitting element) of the rear face of a semiconductor light emitting element, 

and the semiconductor light emitting element is laid on this transparent resin. 

r0028l Drawing 1 is an abbreviated strabism lineblock diagram of a 1 st embodiment of the light 

equipment concerning this invention. Drawing 2 is a partial sectional side elevation of the light 

equipment of a 1 st embodiment. 

[0029]The light equipment 1 (1 A) of a 1st embodiment shown in drawing 1 is an injection thru/or 
transfer MORUDO type thing. Outline composition of this light equipment 1A is carried out from 
the pattern 2 (2a, 2b), the lead terminal 6 (6a, 6b), the transparent resin 3, the semiconductor 
light emitting element 4, the bonding wire (it is hereafter called the wire for short) 5, and the 
mold case (it is hereafter called the case for short) 7 which are formed in the leadframe 21. The 
pattern 2 in this example also contains an electric wiring pattern. 

[0030]The pattern 2 (2a, 2b) is formed on the leadframe 21 which consists of phosphor bronze 
material of specified pattern shape, etc. The leadframe 21 consists of metallic thin plates, such 
as aluminum with conductivity and elastic force. The leadframe 21 uses as one unit the pattern 
which lays the semiconductor light emitting element 4, the pattern 2 (2a, 2b) which carries out 
an electrical link to the semiconductor light emitting element 4, the lead terminal 6 (6a, 6b), the 
buck part which is not illustrated, etc., It is formed of a punch press etc. so that many units may 
be installed side by side. And insert molding of the case 7 which consists of resin is carried out 
to this leadframe 21. 

[0031]When a little inferior to reflexibility like phosphor bronze, the leadframe 21 plates silver 
etc. and improves reflection efficiency. The purpose which improves this reflection efficiency is 
for reflecting the emitted light line from the rear face 4a of the semiconductor light emitting 
element 4, and leading to the outside upper part of the side 4e of the direction of surface 4b of 
the semiconductor light emitting element 4, or the semiconductor light emitting element 4 again. 
[0032]The leadframe 21 holds the whole frame to processes, such as mount of the chip of 
semiconductor light emitting element 4 grade, bonding, bonding of the wire 5, and restoration of 
the transparent resin 3. Eventually, only the lead terminal 6 (6a, 6b) remains, and cutting removal 
of the leadframe 21 is carried out. 

[0033]The transparent resin 3 makes the wavelength conversion material which becomes a 
water-white epoxy resin etc. from the fluorescent pigment of an inorganic system, fluorescent 
dye of an organic system, etc. mix. For example, when mixing fluorescence material (YAG) in an 
epoxy resin, the wt. ratio of an epoxy resin and fluorescence material is 1 :3 to about 1 :4. This 
transparent resin 3 can be applied on the pattern 2, or can be formed on the pattern 2 as a 
printing pattern by printing of fluorescence material mixing ink etc. And as for the transparent 
resin 3, a constant rate is always maintained by spreading or printing. The function as adhesives 
which adhere the semiconductor light emitting element 4 to the pattern 2 also serves as the 
transparent resin 3. 

[0034]The transparent resin 3 is intervened and formed between the pattern 2 exposed to the 
bottom in the concave part 7a of the case 7, and the rear face 4a (field without an electrode) of 
the semiconductor light emitting element 4. When it explains, as shown in drawing 2, the 
transparent resin 3, On the pattern 2a of the leadframe 21, including the mounting surface 
(equivalent to the area of the rear face 4a of the semiconductor light emitting element 4) 24 of 
the semiconductor light emitting element 4 on the pattern 2a, the circumference of the outside 
of the semiconductor light emitting element 4 is attained to, and it is provided at the wide range 
in a bigger area than the mounting surface 24 of the semiconductor light emitting element 4. The 
convert colors of the light emitted from the rear face 4a of the semiconductor light emitting 
element 4 can be carried out more efficiently by this, and even if the quantity of the wavelength 
conversion material especially by printing etc. is thin, the optimal color tone can be acquired. 



[0035]That is, the transparent resin 3 carries out wavelength changing of the emitted light from 

the rear face 4a of the semiconductor light emitting element 4. And this light by which 

wavelength changing was carried out is reflected in the lower part (adhesion side of the pattern 

2a Shd the TrawSi|yanSrft r6sirr3) while emitting it to the semlcoMucto? light emitting element A j 

This reflected light is also emitted above the semiconductor light emitting element 4. This 

catoptric light is mixed with the light directly emitted to the upper part from the semiconductor 

light emitting element 4. 

[0036]When the thing of blue light is used for the transparent resin 3, for example as the 
semiconductor light emitting element 4, CaSi0 3 :P It consists of resin which mixed the 
wavelength conversion material containing the orange fluorescent pigment or orange fluorescent 
dye which consists of YAG (yttrium aluminum garnet) systems, such as b, Mn, and 3 (Y, Gd) 
(aluminum, Ga) 5 0 12 , etc. Yellow light is obtained by projecting on the resin which mixed by this 
the wavelength conversion material which includes an orange fluorescent pigment or orange 
fluorescent dye for the blue glow from the semiconductor light emitting element 4. And when the 
yellow light by which convert colors were carried out with the wavelength conversion material of 
the transparent resin 3, and the blue glow which semiconductor light emitting element 4 self 
emits are mixed, the light emitted to the upper part turns into white light from the surface 4b of 
the semiconductor light emitting element 4. 

[0037]The transparent resin 3 consists of resin which mixed the wavelength conversion material 
containing a red fluorescent pigment or red fluorescent dye, when the thing of green emission is 
used as the semiconductor light emitting element 4. The light of a yellow system is obtained by 
projecting on the resin which mixed by this the wavelength conversion material which includes a 
red fluorescent pigment or red fluorescent dye for the green light from the semiconductor light 
emitting element 4. 

[0038]When the thing of blue light is used for the transparent resin 3 as the semiconductor light 
emitting element 4, If it forms by the resin which mixed the wavelength conversion material 
containing green fluorescence paints or a green fluorescence color, the light of a blue-green 
system will be obtained by projecting on the resin which mixed the wavelength conversion 
material which includes green fluorescence paints or a green fluorescence color for the blue glow 
from the semiconductor light emitting element 4. 

[0039]As the transparent resin 3, the thing in which the wavelength conversion material which 
becomes a water-white epoxy resin etc. from the fluorescent pigment of an inorganic system, 
fluorescent dye of an organic system, etc., and the conductive material were made to mix can 
also be used. 

[0040]The conductive material in this case is mixed to such an extent that Fira like a silver 
granule child does not have an adverse effect on fluorescence material. A conductive material 
has the high resistance of the grade in which P electrode and N electrode of semiconductor light 
emitting element 4 self do not short-circuit by a low electric charge. 

[0041]By a little addition which has conductivity to the high thing of the electric charge of the 
semiconductor light emitting element 4, even if static electricity [ high potential / impressed 
electromotive force ] etc. are charged in the semiconductor light emitting element 4 whole, the 
static electricity is sent through a ground. Semiconductor light emitting element 4 self of a weak 
InGaAlP, InGaAIN, InGaN, or GaN system is protected from static electricity etc. thereby 
especially to static electricity etc. 

[0042]Concretely, volume resistance in the fluorescence material mixing resin part of a 
conductive material is made into the 1 50komega - 300komega grade. 1 65 ohms and reverse 
resisting pressure resistance are the forward resistance of the semiconductor light emitting 
element 4 2.5 M omega. Thereby, resistance of a conductive material serves as resistance lower 
than reverse resisting pressure resistance while being resistance of the grade which is not 
leaked to the semiconductor light emitting element 4. Therefore, current can be sent through a 
ground and prevention from electrification of the static electricity to semiconductor light 
emitting element 4 self can be performed. 

[0043]The semiconductor light emitting element 4 is a light emitting device which consists of a 



semiconductor chip of one compound of the InGaAlP system which consists of double hetero 
structure focusing on an active layer on a n type layer, an InGaAIN system, an InGaN system, 
and a GaN system, and is manufactured by metal-organic chemical vapor deposition etc. 
[biWlAfthough'a graphic display ts not carried out, tihe substrate of semiconductor li#t" emitting 
element 4 self consists of transparent substrates, such as aluminum 2 0 3 and IhP sapphire. An 
active layer is allotted on this transparent substrate, and the transparent electrode is formed on 
the active layer. Sputtering, vacuum deposition, chemical vacuum deposition, etc. are made to 
generate the conductive transparent electrode etc. which consist of ln 2 0 3 , Sn0 2 , ITO, etc., and 
the electrode attached to the semiconductor light emitting element 4 manufactures them. 
[0045]And the semiconductor light emitting element 4 has an anode electrode and a cathode 
terminal in one field (the upper surface of drawing 2 : surface 4b). The field (the undersurface of 
drawing 2 : rear face 4a) side of another side without the electrode of the semiconductor light 
emitting element 4 was laid on the transparent resin 3, and has adhered. Bonding of the anode 
electrode and cathode terminal of the semiconductor light emitting element 4 is carried out to 
the pattern 2a and 2b with the wire 5. 

[0046]The wire 5 consists of flow lines, such as a gold streak. This wire 5 has electrically 
connected between a cathode terminal and pattern 2bs by the bonder, respectively between the 
anode electrode of the semiconductor light emitting element 4, and the pattern 2a. 
[0047]The lead terminal 6 (6a, 6b) takes out the leadframe which consists of copper alloy 
material, such as phosphor bronze with conductivity and elastic force, etc. directly from the case 
7, and is formed. The lead terminal 6a is electrically connected via the pattern 2a the anode 
electrode side of the semiconductor light emitting element 4. Thereby, the lead terminal 6a is 
constituted so that it may be used as the anode (+) as the light equipment 1 (1A) of this 
invention. 

[0048]The lead terminal 6b is electrically connected via pattern 2b the cathode terminal side of 
the semiconductor light emitting element 4. Thereby, the lead terminal 6b is constituted so that 
it may be used as the negative pole (-) as the light equipment 1 (1A) of this invention. 
[0049]By making white powder, such as barium titanate, mix in the existing material of insulation, 
such as a liquid crystal polymer which consists of conversion polyamide, polybutylene 
terephthalate, aromatic system polyester, etc., the case 7 has the concave part 7a, and mold 
formation is carried out. In addition, the bottom of the concave part 7a of the case 7 may 
perform metal deposition, such as aluminum, or may laminate a metallic foil and may form a 
reflector. The pattern 2 has exposed this case 7 to the bottom in the concave part 7a. 
[0050]The case 7 is reflecting efficiently the light which acts as Idemitsu from the side side of 
the semiconductor light emitting element 4 by white powder, such as good barium titanate of the 
reflexibility and the light blocking effect of light. And the case 7 is made to emit up according to 
the tapered shape concave surface 7b of the concave part 7a which shows drawing 2 t his 
reflected light. The case 7 shades the light in which the light equipment 1 (1A) of this invention 
emitted light so that it may not leak outside. 

[0051] As shown in drawing 2 , it fills up with the protective layers 8, such as an epoxy resin 
water-white for protection of the pattern 2, the semiconductor light emitting element 4, and wire 
5 grade, in the concave part 7a of the case 7. 

[0052]In the light equipment 1 (1A) constituted as mentioned above, if the resin which mixed the 
orange fluorescent pigment and the wavelength conversion material (or a wavelength conversion 
material and a conductive material) of orange fluorescent dye is used as the transparent resin 3, 
for example using the semiconductor light emitting element 4 of blue light, the white light whose 
luminosity it is clear and is high can be acquired. That is, the convert colors of the blue glow 
which blue glow was emitted and was emitted under the semiconductor light emitting element 4 
from the upper part of the semiconductor light emitting element 4 are carried out to yellow light 
with the wavelength conversion material of the transparent resin 3. This yellow light by which 
convert colors were carried out is emitted to the upper part of the transparent resin 3, and a 
lower part. It is reflected in respect of the lower pattern 2a, and the yellow light emitted under 
the transparent resin 3 is emitted up. And the blue glow which semiconductor light emitting 



element 4 self emits, and the yellow light by which convert colors were carried out with the 

wavelength conversion material of the transparent resin 3 are mixed, and white light is emitted 

from the upper part of the semiconductor light emitting element 4. ' 

[w b'j ^rsm s^M wftm^wm/MmQm view af-a mtvsasamitm .ara«iWK.«iaipmm- j 

concerning this invention. Drawing 4 is a locus chart in the inclined plane bf the emitted tight 1 
from a semiconductor light emitting element in the light equipment of a 2nd embodiment. The 
same number is given to a component equivalent to the light equipment 1 A of a 1 st embodiment, 
and it is omitting about the detailed explanation to it. 

[0054]The light equipment 1B of a 2nd embodiment shown in drawing 3 (1) is provided with the 
leadframe 21, the transparent resin 3, the semiconductor light emitting element 4, and the case 7 
like the light equipment 1A of a 1st embodiment. 

[0055]The point that this light equipment 1B (1) is different from the light equipment 1A is one 
of the four sides 4e of the semiconductor light emitting element 4, and the points of having the 
inclined plane 23 in the position on the pattern 2 of the leadframe 21 which counters. 
[0056]If it furthermore explains, the inclined plane 23 will give an inclination so that it may spread 
outside toward the upper part from the outside position of the outline position of the rear face 
4a of the semiconductor light emitting element 4 shown in drawing 4 , or the outline position of 
the rear face 4a of the semiconductor light emitting element 4 shown in drawing 3 . 
[0057]As for this inclined plane 23, it is preferred to make it the virtual extension (L-L line 
shown with the dashed dotted line of drawing 3 ) of the rear face 4a and the angle theta to 
accomplish extend to an outside upper part at 45 degrees or less more greatly than 0 degree 
from the outline position of the rear face 4a of the semiconductor light emitting element 4. In 
drawing 3 and drawing 4 , the angle of gradient theta of the inclined plane 23 is 45 degrees. 
Thereby, the emitted light from the four sides 4e of the semiconductor light emitting element 4 
can be reflected up efficiently. 

[0058]The transparent resin 3 is always maintaining the constant rate by spreading or printing. 
And on the leadframe 21, the transparent resin 3 is reached and formed in the wide range in a 
bigger area than the size of the semiconductor light emitting element 4 including the mounting 
surface 24 of the semiconductor light emitting element 4 to the position on the side 4e of the 
semiconductor light emitting element 4, and the inclined plane 23 which counters, as shown in 
drawing 3 . The convert colors of the light emitted from the semiconductor light emitting element 
4 can be carried out more efficiently by this, and even if the quantity of the wavelength 
conversion material especially by printing etc. is thin, the optimal color tone can be acquired. 
[0059]Here, the locus of a beam of light is explained using drawing 2 and drawing 3 . Wavelength 
changing of the light emitted to down from the rear face 4a of the semiconductor light emitting 
element 4 is carried out with the wavelength conversion material of the transparent resin 3. A 
part of lights by which wavelength changing was carried out are emitted to the semiconductor 
light emitting element 4. Other lights by which wavelength changing was carried out are reflected 
by the pattern 2a of the leadframe 21. This reflected light is also emitted to the semiconductor 
light emitting element 4. This light is mixed with the light which penetrated the semiconductor 
light emitting element 4 and was directly emitted to the upper part from the semiconductor light 
emitting element 4. 

[0060]As shown in drawing 4 , wavelength changing of the beam of light L22 which progressed to 
down among the lights emitted from the four sides 4e of the semiconductor light emitting 
element 4 is carried out with the wavelength conversion material included in the transparent 
resin 3 provided in the inclined plane 23. And the beam of light L22 is reflected by an angle of 
reflection equal to the incidence angle from the four sides 4e of the semiconductor light emitting 
element 4. This light is mixed with the beam of light L1 horizontally emitted from the four sides 
4e of the semiconductor light emitting element 4, or the beam of light L1 1 which progressed to 
above. 

[0061]Here, in the case of the light equipment 1B which formed the inclined plane 23, as shown 
in drawing 4 , the beam of light L1 which progresses right-angled to the side 4e is reflected in 45 
degrees in the inclined plane 23 with 45-degree inclination. This reflected beam of light L1 1 
progresses in the direction of top vertical discharge (right-angled to a virtual surface parallel to 



the surface 4b). 

[0062]As shown in drawing 4 , to the beam of light L1 emitted from the side 4e, the about 

[ emitting angle beta1=30 degree ] beam of light L22 emitted downward is the inclined plane 23 

with degree fnclinatibn. and wavelength changing of It ie clrriet ouf "with We wSvelifsph | 

conversion material of the 'transparent resin 3, and it is reflect eff. This Beam 6TTi|hTt23^Eh"a't ■ 

wavelength changing was carried out and was reflected is emitted a little above semiconductor 

light emitting element 4 slippage. 

[0063]The beam of light L32 of about beta= 30 degrees of emitting angles which similarly are 
emitted upward from the side 4e to the beam of light L1 emitted is the inclined plane 23 with 45- 
degree inclination, and wavelength changing of it is carried out with the wavelength conversion 
material of the transparent resin 3, and it is reflected. This beam of light L33 that wavelength 
changing was carried out and was reflected separates from the semiconductor light emitting 
element 4 a little, and is emitted above the semiconductor light emitting element 4. 
[0064]Thus, wavelength changing of the light emitted from the four sides 4e of the 
semiconductor light emitting element 4 is carried out with the wavelength conversion material of 
the transparent resin 3 provided on the inclined plane 23 of the pattern 2 of the leadframe 21 
corresponding to the position of the four sides 4e of the semiconductor light emitting element 4. 
Then, light is reflected in vertical above by the inclined plane 23. And it is mixed with the 
catoptric light etc. which were reflected without carrying out wavelength changing in the direct 
light and the inclined plane 23 from the semiconductor light emitting element 4, and this 
catoptric light is emitted outside from the upper part of the semiconductor light emitting element 
4 as a mixed color (for example, white light). 

[0065]By the way, although drawing 1 t hru/or drawing 4 explained the composition which forms 
the transparent resin 3 on the pattern 2 of the leadframe 21 in a bigger area than the mounting 
surface 24 of the semiconductor light emitting element 4, It is good also as the case 7 shown in 
the substrate 11, drawing 7 , and drawing 8 w hich replace with the leadframe 21 the substrate 
with which the transparent resin 3 is formed, and are shown in drawing 5 and drawing 6 . 
r0066] Drawing 5 is a fragmentary sectional view of a 3rd embodiment of the light equipment 
concerning this invention. The same number is given to the light equipment 1 A of a 1st 
embodiment, and the component of an abbreviated EQC, and it is omitting about the detailed 
explanation to them. 

[0067]The substrate 1 1 is used as the substrate in the light equipment 1C (1) shown in drawing 
5. The substrate 1 1 consists of substrates excellent in electric insulation, such as a ceramic 
substrate, a liquid-crystal-polymer-resin board, and a woven glass fabric epoxy resin board, and 
the pattern 2 (2a, 2b) is formed in the surface. 

[0068]For example, the substrate 1 1 which consists of ceramic substrates uses AIO and SiO as 
the main ingredients, and consists of a compound with ZrO, TiO, TiC, SiC, SiN, etc. further. This 
ceramic substrate is excellent in heat resistance, hardness, and intensity, has the surface of a 
white system, and reflects efficiently the light which emitted light from the semiconductor light 
emitting element 4. 

[0069]The substrate 1 1 which consists of liquid crystal polymer resin or a woven glass fabric 
epoxy resin makes white powder, such as barium titanate, mix or apply to the existing material of 
the insulation of a liquid crystal polymer, a woven glass fabric epoxy resin, etc., and is fabricated. 
Therefore, the light which emitted light from the semiconductor light emitting element 4 is 
reflected efficiently. 

[0070]As the substrate 1 1 , laminate sheets and conversion polyimide, such as silicone, paper 
epoxy resin, a synthetic-fiber-cloth epoxy resin, and paper phenol resin, It is good also as 
composition which reflects efficiently the light which performed pattern printing to the board 
which consists of polybutylene terephthalate, polycarbonate, aromatic polyester, etc., and 
emitted light from the semiconductor light emitting element 4. In addition, metal deposition, such 
as aluminum, can be performed or it can also have composition which sticks the film shaped 
object and sheet-shaped metal which laminated the metallic foil, and establishes a reflector. 
[0071]The crevice 25 of rectangular shape is formed in the surface of the substrate 1 1 . The 
bottom of this crevice 25 forms the smooth mounting surface 24 in which the semiconductor 



light emitting element 4 is laid. This mounting surface 24 has the rear face 4a of the 

semiconductor light emitting element 4, and the area more than equivalent. The peripheral wall 

surface of the crevice 25 counters with the four sides 4e of the semiconductor light emitting 
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[0072]The transparent resin 3 is formed in the crevice 25 on the substrate 1 1 by spreading or 
printing, and is always maintaining the constant rate. And the area of the transparent resin 3 is 
larger than the area of the rear face 4a of the semiconductor light emitting element 4, as shown 
in drawing 5 . And the rear face 4a of the semiconductor light emitting element 4 is pasted up on 
the flat face 25a of the crevice 25 via the transparent resin 3 so that it may be contained in the 
transparent resin 3. 

[0073]In the above-mentioned light equipment 1 C, as shown in drawing 6 , it is good for the 
substrate 1 1 also as composition which does not form the crevice 25. In this case, the 
transparent resin 3 is formed on the substrate 11. The area of the transparent resin 3 is larger 
than the area of the rear face 4a of the semiconductor light emitting element 4. And the rear 
face 4a of the semiconductor light emitting element 4 is pasted up on the substrate 1 1 via the 
transparent resin 3 so that it may be contained in the transparent resin 3. 
[0074] Drawing 7 is a fragmentary sectional view of a 4th embodiment of the light equipment 
concerning this invention. The same number is given to the light equipment 1 A of a 1st 
embodiment and the light equipment 1B of a 2nd embodiment, and the component of an 
abbreviated EQC, and it is omitting about the detailed explanation to them. 
[0075]The case 7 is used as the substrate in the light equipment 1 D of a 4th embodiment shown 
in drawing 7 (1). The crevice 25 of the same rectangular shape as the light equipment 1C of a 
3rd embodiment is formed in the bottom in the concave part 7a of the case 7. The bottom of 
this crevice 25 forms the smooth mounting surface 24 in which the semiconductor light emitting 
element 4 is laid. This mounting surface 24 has the rear face 4a of the semiconductor light 
emitting element 4, and the area more than equivalent. The peripheral wall surface of the crevice 
25 counters with the four sides 4e of the semiconductor light emitting element 4, and forms the 
same inclined plane 23 as the light equipment 1B of a 2nd embodiment. 

[0076]The transparent resin 3 is formed by spreading or printing on the crevice 25 of the case 7, 
and is always maintaining the constant rate. And the area of the transparent resin 3 is larger 
than the area of the rear face 4a of the semiconductor light emitting element 4, as shown in 
drawing 7 . And the rear face 4a of the semiconductor light emitting element 4 is pasted up on 
the flat face 25a of the crevice 25 via the transparent resin 3 so that it may be contained in the 
transparent resin 3. 

[0077]In the above-mentioned light equipment ID, as shown in drawing 8 , it is good also as 
composition which does not form the crevice 25 in the concave part 7a of the case 7. In this 
case, the transparent resin 3 is formed on the flat face 7c of the concave part 7a of the case 7. 
The area of the transparent resin 3 is larger than the area of the rear face 4a of the 
semiconductor light emitting element 4. And the rear face 4a of the semiconductor light emitting 
element 4 is pasted up on the flat face 7c of the case 7 via the transparent resin 3 so that it 
may be contained in the transparent resin 3. 

[0078]In the light equipment 1 in this example, thus, on the substrates (the pattern which has 
the reflexibility in the substrate 1 1 which has reflexibility, or the leadframe 21 and the case 7, an 
electric wiring pattern, etc.) which have reflexibility, With the transparent resin 3 which mixed the 
wavelength conversion material (or a wavelength conversion material and a conductive material), 
adhesion fixing of the semiconductor light emitting element 4 is carried out. Thereby, wavelength 
changing of the light emitted from fields (the surface 4b, side 4e) other than surface 4b of the 
semiconductor light emitting element 4 is carried out with the wavelength conversion material (or 
a wavelength conversion material and a conductive material) of the transparent resin 3. And this 
light by which wavelength changing was carried out penetrates the semiconductor light emitting 
element 4 again, and is emitted as mixed light from the surface 4b. 

[0079]And in acquiring white light, it uses what emits blue glow as the semiconductor light 
emitting element 4. The resin which mixed the wavelength conversion material (or a wavelength 



conversion material and a conductive material) containing an orange fluorescent pigment or 
orange fluorescent dye is used as the transparent resin 3. Thereby, the blue glow of 
semiconductor light emitting element 4 self is emitted above the semiconductor light emitting 
efe r . ent T~An<Tt¥el)lue glow emM-ed to semioonaubtorTlgnt erfflttmi eleffiem^ToWgr partis 
again reflected by the semiconductor light emitting element 4 as yellow light changed by the 
wavelength conversion material of the transparent resin 3. The blue glow emitted above the 
semiconductor light emitting element 4 and the yellow light reflected by the semiconductor light 
emitting element 4 are mixed thoroughly, and uniform white light is emitted from the upper part 
of the semiconductor light emitting element 4. As a result, if a wavelength conversion material 
(convert-colors member) is distributed uniformly, the white light whose luminosity it is clearer 
and is high can be acquired. 

[0080]As especially shown in drawing 3 t hru/or drawing 5 , and drawing 7 , according to the light 
equipment which counters with the four sides 4e of the semiconductor light emitting element 4, 
and has the inclined plane 23. Wavelength changing of the great portion of emitted light from the 
rear face 4a of the semiconductor light emitting element 4 and emitted light from the four sides 
4e of the semiconductor light emitting element 4 is carried out with the wavelength conversion 
material of the transparent resin 3 formed in the rear face 4a and the inclined plane 23 of the 
semiconductor light emitting element 4, and it is reflected by the semiconductor light emitting 
element 4. And white light can be acquired by mixing the blue emitted light from the surface 4b 
of the semiconductor light emitting element 4, and the yellow catoptric light by which wavelength 
changing was emitted and carried out from the rear face 4a or the side 4e. Thereby, it excels in 
color tone nature and the light equipment which is rich also in a weight saving, economical 
efficiency, and a miniaturization can be obtained. 

[0081]In the light equipment 1 of this example mentioned above, the original luminescent color of 
semiconductor light emitting element 4 which penetrated the epoxy resin portion of the 
transparent resin 3, and the luminescent color by which wavelength changing was carried out 
with the transparent resin 3 are mixed. The color tone shown in a chromaticity diagram etc. with 
the ratio which carries out mixture dispersion to a water-white epoxy resin, silicone resin, etc. 
by this can be acquired. 

[0082]For example, white light will be acquired by mixing with blue glow and orange light if 
projected on the light from the semiconductor light emitting element 4 of blue light by the 
transparent resin 3 which mixed an orange fluorescent pigment or orange fluorescent dye. When 
there is much transparent resin 3, a deep light of an orange color tone is obtained. When there is 
little transparent resin 3, a deep light of a blue color tone is obtained. However, if the same 
quantity of the transparent resin 3 also has large density distribution, the light volume of the 
light which returns to the semiconductor light emitting element 4 again and by which wavelength 
changing was carried out will increase. Therefore, the light emitted from the semiconductor light 
emitting element 4 will almost turn into wavelength converted light from the surface of the 
transparent resin 3. 

[0083]So, in the light equipment 1B, 1C, and 1D shown in drawing 3 t hru/or drawing 5 , and 
drawing 7 , it has a crevice in a substrate (the case 7, the substrate 11, the leadframe 21), and 
the quantity of the transparent resin 3 containing a wavelength conversion material required for 
white light is maintained. And a water-white epoxy resin, silicone resin, etc. are made to exist 
among the particles of the wavelength conversion material of the transparent resin 3. According 
to this composition, the light by which wavelength changing was carried out with the transparent 
resin 3 reaches to the bottom of a crevice, and the catoptric light by a crevice passes through 
between the particles of the wavelength conversion material of the transparent resin 3. 
Catoptric light is again returned to the semiconductor light emitting element 4, and it can avoid 
losing a reflection effect by this. 

[0084]By the way, in the light equipment 1 which formed the inclined plane 23 as shown in 
drawing 9 , If it has composition which has the pattern (electric wiring pattern) 2 in the inclined 
plane 23, the wire (gold streak) 5 is [ the anode electrode, cathode terminal, and the pattern 2 of 
the semiconductor light emitting element 4 ] easily connectable by a wire bonder. In adopting 
this composition, the transparent resin 3 is formed in the portions of the side 4e of the 



semiconductor light emitting element 4, and the inclined plane 23 which counters, and it makes it 
the pattern 2 located using the space of the portion of the other inclined plane 23. 

[0085] _ _ j 
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T, the tight caudaa*" STfiltcitflrWflTfti reSClace of a SSmfedftdUrtOf light emitting element 1S again ' 
reflected up as a light by which wavelength changing was carried out with the wavelength 
conversion material of transparent resin. The light which he emitted and followed caudad from 
four sides of a semiconductor light emitting element is again reflected in an approximately upper 
direction as a light by which wavelength changing was carried out with the wavelength 
conversion material of the transparent resin in which it was provided in a bigger area than a 
semiconductor light emitting element. And the above-mentioned catoptric light and the direct 
synchrotron radiation emitted from a semiconductor light emitting element are mixed thoroughly. 
Thereby, uniform mixed light can be made to emit from the surface of a semiconductor light 
emitting element. Transparent resin is provided in a bigger area than the area of a semiconductor 
light emitting element. When this applied or prints the wavelength conversion material mixed in 
transparent resin by the existing uniform fixed thickness, the color tone of the mixed whole can 
be controlled not in thickness but in area. And transparent resin can serve also as the function 
as a binder, and a semiconductor light emitting element can be fixed. 

[0086] Since a conductive material is mixed [ according to the light equipment concerning claim 
2 ] in transparent resin in addition to a wavelength conversion material, if adhesion fixing of the 
semiconductor light emitting element is carried out on this transparent resin, electrification of 
the static electricity of a semiconductor light emitting element itself can be prevented. 
[0087]According to the light equipment concerning claim 3, high-intensity luminescence can be 
obtained compared with the case where the transparent resin which mixed the fluorescent 
material is provided on the conventional semiconductor light emitting element. And adhesion 
fixing of the semiconductor light emitting element is carried out into a crevice with spreading or 
the transparent resin with which it printed or filled up. Therefore, transparent resin can serve 
also as the function as a binder, much light by which wavelength changing was carried out can be 
again returned more to a semiconductor light emitting element, and condensing nature can be 
improved. 

[0088]According to the light equipment concerning claim 4, the light caudad emitted from the 
rear face of a semiconductor light emitting element is again reflected up with the wavelength 
conversion material of transparent resin as a light by which wavelength changing was carried out. 
The light which he emitted from four sides of a semiconductor light emitting element, and 
followed to a transverse direction or down is reflected in an approximately upper direction again 
certainly as a light by which wavelength changing was carried out with the wavelength 
conversion material of the transparent resin formed in the inclined plane of the position 
corresponding to four sides of a semiconductor light emitting element. And the above-mentioned 
catoptric light and the direct synchrotron radiation emitted from a semiconductor light emitting 
element are mixed thoroughly. Thereby, uniform mixed light can be made to emit from the 
surface of a semiconductor light emitting element. 

[0089]According to the light equipment concerning claim 5, the beam of light which went to the 
transverse direction among the emitted light from the direction of four sides of a semiconductor 
light emitting element is reflected in the abbreviated right above direction. The beam of light 
which went to the diagonally downward direction a little is reflected in the abbreviated inner side 
upper part of a semiconductor light emitting element. The beam of light which progressed to 
slanting above ones is reflected in the abbreviated outside upper part of a semiconductor light 
emitting element. Therefore, the emitted light from the direction of four sides of a semiconductor 
light emitting element can be used effectively. 

[0090]Since it has an electric wiring pattern in the inclined plane of a crevice according to the 
light equipment concerning claim 6, a gold streak is easily connectable between a semiconductor 
light emitting element and an electric wiring pattern by a wire bonder. 

[0091]Since either of the cases which has a ceramic substrate, a liquid-crystal-polymer-resin 
board, a woven glass fabric epoxy resin board, a leadframe, and reflexibility is selectively used as 



a substrate according to the light equipment concerning claim 7, Regardless of a place or 
construction material, adhesion fixing can be carried out anywhere and arbitrary mixed light, such 

as white, can be obtained. , 
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desired mixed color can be obtained with combination with the wavelength conversion material 
mixed in transparent resin. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an abbreviated strabism lineblock diagram of a 1 st embodiment of the light 
equipment concerning this invention. 

[Drawing 2] It is a partial sectional side elevation of the light equipment of a 1 st embodiment of 
drawing 1 . 

[Drawing 3] It is a fragmentary sectional view of a 2nd embodiment of the light equipment 
concerning this invention, and is the sectional side elevation of light equipment which established 
the inclined plane in the leadframe. 

[Drawing 4] In the composition of a 2nd embodiment of the light equipment concerning this 
invention, after wavelength changing is carried out with the wavelength conversion material of 
transparent resin, it is a figure showing the locus of the beam of light reflected in a reflector. 
[Drawing 5] It is a partial sectional side elevation of a 3rd embodiment of the light equipment 
concerning this invention. 

[Drawing 6] It is a partial sectional side elevation showing the modification of the light equipment 
of a 3rd embodiment of drawing 5 . 

[Drawing 7] It is a partial sectional side elevation of a 4th embodiment of the light equipment 
concerning this invention. 

[Drawing 8] It is a partial sectional side elevation showing the modification of the light equipment 
of a 4th embodiment of drawing 7 . 

[Drawing 9] It is a partial sectional side elevation showing the example which provided the electric 
wiring pattern in the inclined plane of the crevice of the light equipment concerning this 
invention. 

[Description of Notations] 

1 (1A, 1B, 1C, 1D) — Light equipment, 2 (2a, 2b) — Pattern, 3 [ — The surface, 4e / — Side, ] 
— Transparent resin, 4 — A semiconductor light emitting element, 4a — A rear face, 4b 5 [ — 
Concave part, ] — A wire, 6 (6a, 6b) — A lead terminal, 7 — A case, 7a 7b [ — A leadframe, 
23 / — An inclined plane, 24 / — A mounting surface, 25 / — A crevice, theta / — An inclined 
plane, the virtual extension of a reverse part, the angle to accomplish, L1, L11, L22, L23, L32, 
L33 / — Beam of light. ] — A concave surface, 8 — A protective layer, 1 1 — A substrate, 21 
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[Drawing 1] 
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[Drawing 3] 
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